TITLE OF THE INVENTION 
DATA RECORDING AND REPRODUCING APPARATUS 

CROSS-REFERENCE TO RELATED APPLICATIONS 
This application is based upon and claims the benefit of priority 
from the prior Japanese Patent Applications No. 2000-247031, August 16, 
2000; and No. 2001-220003, filed July 19, 2001; the entire contents of 
both of which are incorporated herein by reference. 
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BRIEF SUMMARY OF THE INVENTION 
Additional objects and advantages of the invention will be set forth 
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in the description which follows, and in part will be obvious from the 
description, or may be learned by practice of the invention. The 
objects and advantages of the invention may be realized and obtained by 
means of the instrumentalities and combinations particularly pointed out 
hereinafter. 
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BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING 



The accompanying drawings, which are incorporated in and constitute 



a part of the specification, illustrate presently preferred embodiments 
of the invention, and together with the general description given above 
and the detailed description of the preferred embodiments given below, 
serve to explain the principles of the invention. 

Fig. 1 fi, &&W(D7 i ~#fcmft&mft<n—MM<OJ&i&<OfaV&Mf&.&iT:l' 

Fig. 2«\ I CU3-^©yu 7 ^M 

£^Lfc0 ; 

Fig. 3f±, *^PJ©Il (DMM<D^m<D I C — ¥(D^4 ^t&f^&tftK! 
i~Z> 7n-f-f h ; 

Fig. 4te, Fig. 3©7n-f t-M-flt5^ry7°S 1 0Wt7Vl^- 

Fig. 5f±, mi <DMM<Dl&m<D I C W3-^^i*tt51BttSl5«7<^- 

z^vtzmmm ; 

Fig. 6(i, Fig. 4(Dyx2—^-^—Y\Z.t^\-f^^Ty-fS2A(D^y;V~- 
^ rsHfe^f^Sj ©!MSt5 7P-ft-F ; 

Fig. 7f±, Fig. 3©7n-f + -Hlli*lt5^fs'^Sl lOt^V- 

Fig. 8 {4, Fig. 7©7n-ft-M^lt5^fy7'S5 2©t/;W 

Figs. 9 B te^^^H 1 <D%^(DJ^%.\^ «k § I C 1/=* — ^'co^ 

H«i^^^Lfc^(D-T:\ Fig. 9AttlBl, Fig. 9 Blllt^©ifri^l 

Figs. 1 OA101 0B(1 N Figs. 9 A&0*9 I C l/^-f ?ri^ 

<DX\ Fig. 1 0 Alt I C Vn — ff(Dm^m / f&t&mir&m, Fig. l OB!±I 

Fig. 1 1 t-±, *^S0^^H 2 ©SIJg<7)?^1IS?S:^i- tro-e^ Fig. 4©7n- 



- 6 - 



Fig. 12 ah, m2(DMM(Djfm^M^^^y'—^m^t4>^^^^ 
mmn^t (Dm^&^L. tern, •, Fig. 1 2 %2(D%mmm\^n^>^ 

Fig. 1 3 tt N ^mm(DB2 <DmM<Djfm%^-tt><D-t:\ Fig. 3©7P- 
Fig. 14 11 Fig. 1 3©7n-ft"M-Mlt5^f 77"S9 6©f7' 



DETAILED DESCRIPTION OF THE INVENTION 

sir, mm&M\^x*mm^mM<Djfm : £mmirz> a 

Fig. ^issss^e©^ 1 (Dum^m^m^mM 

Fig. l^£*i5J;5^ ^^M^te^^-^IB^S^Sfi, A^£;ft 
ft^ittStif'^-? ^fEttf 5fSt«tl5 14i, MH^fufEfEft^ 1 4 ^?>®gtli 

^- (sw) $1^2 2 ^^B^^tfrie^^ y ^-m^U2 2<dxj -y^-mm^. «t 
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Mi-, r (D^-tmmutkmw^^wi-t^wmt it, w^Bata® kiwis 

Jg^w^u^XdSfSfttjixa (H^-fr-f) 0 

Fig. 2», «P^(Z5 — mt&<D1&Wi-e&>Z> I C l/=i — ?<DZ/U y 

Fig. 2ic^v^-c, :oicu3-^ mfa*%M&^KW&ir%W$k% 

=t- (CCD) 30h ^i^Ht«lt5v^^P7^y (MIC) 3 2 
!HtA^3 4£:, ^A^3 6 t £^TLTflf/55t£^5 0 
fltifaMA^ 3 4 fi, fltftSf^ (CCD) 3 0 ^tb<75®ftx — ^A^£ 

, RxfA/Dm&wz.£vmf&ztix\t^z 0 Wcmm^F (ccd) 30^6^$ 

[sJ1tJ-, l^A^fE 3 6 fi, ^ n (MIC) 3 2^b©fr 

^A^ £fl-5 ~b<DX\ E^^tL^V^W ^ Tyf^ u—/<^-7 j /U? s RZFA/ 

tfrtsm^s.t/^^^^-x^^/Hf ^-(4, x^^/Ht^a^ (dsp) 40 

t'A^^^So r ©T^^/Wt -SyMM (DSP) 4 0it M^m^-lii/X^-M, 

mmn 5 o $ nxm^???^^*? ^mtLx^^m^^y ^ 

B«<Z>itfjfex^/Wf (DSP) 4 0{i s i/XT&fflffl&l 

5 0 XoXMfflZtlX^ &'>*TJ*fflffl& 5 0 wm^$^*Vv<y77^ : &y 



- 8 - 



[IILll3«!Ji!.ieiaim 



#J£f£TFT-LCD^M»j££ft;fc®#^$B4 4l:lfi LTS^$il5, 

- T >- 7° £ tX T V ^ 0 tf)ffiD/A £&|g T -f u # f C « £ *L 

t £ t9±t*I£tl5 0 ^Lt, ^t°-7J (SP) 4 8 frb^Pk LTtH^^^So 

tufe^^x^fijfp^5 0 it, c put «£ "9*js££ti-ti^t>cD-e\ ifrtaxv 5 
^7Ht^asi5 4 oi^^s^ 2, tettfB (^y) 5 iRxmfcUs 6 

tutaia'ittB (^y) 54t4. ^sistew^SMM^ y . Mff77r^ 

6 MH^EI^^fti^ f&%*4v s f- (REC) s f?£x^ 
(PLAY) , #±^^5/^ (STOP) , Jp.3£f9 5^ (FF) , 
L^^J'f (REW) , ^^3.-^^2/^ (MENU) X^-ZV yf ( 

hold) m<r>&m*4 y^-tm^mzMWL^fax^^ 0 

t^-cfeSo mz-ft. st^^yf (rec) *s*f $nfc*^f±, m^<Dmi&£f 

Myf (MENU) aJJfSftfc*^^ , K ( 

Sim/nv^) (^y/^7) ^<Dffiltg®^(c:R|*Lfc*^^=fT^ 
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d CD J; 5 I C us— ywS&f^^ov^-C^^-rSo 

Fig. 3 Si, I C 1/ 3 - ^(7) ^ ^ yi^^tP^t 5 7 a - f 

I c u=i — ^^sgti^— ^ry7°s 3~S 9 

mcX^), te&X'f y*? (RECSW) , S^^yf (PLAYSW) , 

(FFSW) , HU^fyf (REWSW) , f^it^^y^ (ST 
OPSW) , ^=a-^vf«7f (MENUSW) , ^^yf (ERASES 

s i ltc^trb-r rs^Maj o-y-yvv— ^->-^^ff $ft5o 

mmi^, ^v£ftfc^-f y^ft^V ^4 (7f^7S5) -CfcS^b 
^frlfc*^ yf^tlL7^f s/f- (7T^S6) •C&S^Pjffx ^T^7°S 

, i 4 tfiTLt r^jt^aj <Df-7Vv— ^->&mff£tiz>c 

si5tiiTLt r^ = 3.— fgM^aj ©f-^vv— ^^ftMf? $H5o ^ 
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y^tltcX^ Ut^S9) "C&Sftktf, ^fy^Sl 

tff^bfcx^5/^°S 1 0~S 1 6 cD#i^7>Vv— ^V^H^T^ixfc^{± N tfffE 

$h ff^L^^ry^s i2~si6» r^i9^j , rjp.ii , 
rifjh^sj , r^^^-^M^aaj rxi rm^m] o##t3St^ jn&w&ffr 

SSis^xs/ys 3~s 9 un\ £t<^*^ s/^-a^^ft-cv^^fi, ^ 
t-/<t5i, ^f^ysi r#^-e-Kj »t^;v-fy(;A 

AfrlftfCtt, WH1A^3 4, f?AM3 6, T^^MffMfP (DS 
P) 4 0, BtS4i54 2 , B&Sfc^lfR 4 4 , f^S4?M6, S^5 2M 
IEteifB5 4cd«MM»k f L<ii#yn 5/^£M-r5H^$tL&v> I CKIS: 

i/ * £ ft & yjii $ © '> tl V Mfiit * n y V t £ X i&m * KiSfE&ljg K 5 . sfc 
VteU »f^^os'^?r^'f^^ny^ (MxJi, 9. 2 8 MH z ) fl^lfy^n 
s/^ (Mx.t£, 32. 768kHz) l^lfe^-C, ^ V>% * 4 y ^At! £ 



Fig. 4 a— ^-V— h £ , Fig. 2.&U«Fig. 5Sr#fiiLtv F 
ig. 3W7n-f ■ir-H^ltS^fyT'S 1 0©t^;Wf ^ r&^&Sj W 
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RELSW) <D^^/Jr7^m$m\ti£tl%c l^y-X^^-yf (RE 

LSW) riS^&ftTWjittftff, XT5'7°S2 4(:ffTt5 I> — ^ U JJ — X 
^->x (RELSW) tfS^^iJxTV^S&'g-fl, XfyyS2 3i:flTUB 

^T-y7'S2 5t1i, Xv^/Wf-^MS^ (DSP) 4 o «t «? . ^rit^ 

^n^r{t^ti^ a ^ ^F^k^^tron^u—A^Lffi-eff^, ^f^S2 6 

WnirZo :©^T^s2 7m — ^fetfttp (^y) 
x - * ffifi« M ^ T K u * a> f, III \z £ ti T latf $ ft -5 0 

Fig. 5}C^$ti,5 J; 5 (d. ^x — ^fWjA&^f^f- ^H^4B^, 0t| 

K:!EfI£tlT^5 0 ^X-^&C, ^X-^ft*D, £^ 

^LT, ^fy/S2 8m ®&&#:7 7 ^^ft $ rr.T\ lift 

it^-< (STOPSW) ©*tli^m$tlSo 

i0^f3'7 , S2 9l:T, f^lt^-Y^x (STOPSW) j&s it ft: ft ft 

t3\ fiJfE^Xy^S 2 2 t#ff LT\ W^OM (^7 t 5/7 P S22~S28) & 
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mmLftt>ti& 0 mmw±^4 y*f- (stopsw) fr^-yzntctebit 
, ^r->y s 3 o i^n^xmwT^m^mff^tix, m^trnT-t-z, 

Fig. 6©7n-ft-fh Fig. 2WFig. 5Sr#RgLT, F 
i g . 4©7n-f^-M:i*lt5^r77'S 2 40f7 > >-f y rjUHfeHj^&S 

agp (DSP) 40Ki9, ®«m-§-0!^F-i-ft:dSfT*3tLSo 

X7y7"S4 3 KIT, m@L7 ! *-#&J%%.7 W-i^iC^^S^-eM^t^f fc;ft,3 
o r ro^r S 4 3 fcx, ->^rA|Jlf^5 0©i^$ti^w^y77^ ; & y 

Fig. 5^^n5i5i^ i®#^-^^ii©^^T K^^ft, fiftix.fifris 

ft, ffflB^XyT^S 4 1 ~S 4 4 fi, 7. r y 7° S 4 5 tfeV^SMtl^^ 
f y7 , S4 6l:tf^f-^B8i#lt77^tyh^5. #cv^-?, 77^7 
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&L\C, Fig. 7(D7P-ff-hStfFig. 2£r#f&L-C\ Fig. 3©7n 

f&K-rSo 

^fy7'S5 4m r^^^fsfMS (DSP) 4 0 J; <9 « 
fccSftSo Qi^k%:<D'b<Dfe7U~-J>>¥.iiL-Cl ! ft>tl?><0-Z, ^f-7 7'S5 5tt 

5 2 izWUMM^mrfofri&o 

^iJ^^tLSo -^<7>MH. ^-/^u-LTW^ttUi, tufS^^s/7°S 5 2~S 
5 6 ^li3£Ltf frtL5 0 t-^7n-Lt^tltf, y7°S 5 8 ft 

^T5'7*S64(;t < KB#^*^ (^B#ra, 
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ft, fufB^y^S 5 2~S 5 6fi, s/^S 6 1 l^XW±^4 yf (S 

topsw) i^fts^i&sgLfTifcti/So xr^yseicx, ffit^-r 

(STOPSW) t^^^tlfc^bi^, ^fy7 p S6 2|C^fTlxt, 

Fig. 8 ©7n-ft- h^t/Fig. 2Sr#SSLt, Fig. 7»7u 

v^/Wf##iM (DSP) 4 0 «£ Vm^it^tl^ a 

fufS^xyT/S 7 1~S 7 4(3, V^^i^aiJ^P^ 5 0 iot, ^fy^S 
S7 6l:#frLt ( i/^TAIW 5 0 (c«t 9 , W^-^Kiifttt^^JJ 

igs. 9 AW9 B £ Figs. 1 OAS^l 0BS:#iUTjKit5. 

Figs. 9 AM9 BfcMc||jfe©^lii<a7*~*1E&f?£3£fi (ICl/a-^ 

) <73^a^%^Lfct ©T\ Fig. 9Ate_hffiEk Fig. 9 B CD gfef£ 
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T^if^t-VX6 4 ^flM-fSOTttt, Fig. 2|:/f JWW^B7t^ (M 
I C) 3 2Mlt^ (CCD) 3 0#, W^l^IElS^ft-CV^ Z<D^ 
4 9 P7*y3 2<dH^]^^^ tifti/vX6 4 <2$Hfe:frftfc tetter— J; 

(RELSW) 7 2flS N ^LX^^fP7 0 I C 1^ = — ^6 O^ifJS^t 

HSt^-f yf (RECSW) 7 4i^ W^tllSfl ^ftTV^ 5 0 

ft, ttlfe^^^-f 5/^ (RECSW) 7 4&tFHJ-Xx^yf (RELS 
W) 7 2$W<D*:<Dm<D8ifeX'( y^lt, LT^ftV^ m^L^^x 

Fig. 2^^^tbS^f— * (SP) 4 8^g£I££tLT^3 0 

fiu^Lfc^X-l' y^Bu lit-^^X^/^^y-y^^-f (Tac 
tile Push Switch) t ^£ ft 5 7 31 If — ^ yfOX'f -y^lfiM 

^CD=t 5 l-*$c£ft/t I C PMoSfX^t© 
• Sftco^^^ff 9 BS^^f-fco^-c, Figs. 1 OAXtflOBML 

Fig. 1 OA^tiLt, ICl/3^6 0©SflM?3t5, 

i^^#M£n£ftS 0 ^(D^m^^X, Fig. lOAC/T^JiSJ: 
9 I 0©±BSrPif 8 OClPltttHJ-X^-l'yf (REL 
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U5-X7^fyf (RED 7 2d5^-^$tl5fe^tTt?tb5 0 

iHfefciifeliJ-SE&TSfc*^ b-y-X^^-yf- (RED 7 2i?t 
l^ft-Ci&^ff Ml*, Fig. 1 0B(^^tl5i5t, 4"C 

ffitELfcH^ s *^8i5 7 om^SftS J: ?^LT<b£v\ tit, 

>"^#^£ti/cfJL TO^y -Xx-f 2/^- (RED 7 2^^y^5 
Itia^ Bfti&#^^T£ti5 J: 5 tU* «k<,\, 

HkK, Fig. 1 0B^#iLT, I C U = — ySrfflV^H^NP ©PflfeS 

-fyWvl^tiSi:, #^W^$tbS 0 ^t-*7 6^f)H:, 

0!lx.fi£, Fig. 1 0 B£>BfcfciiLfc:^£ft5 «t 5 fc^asiS^tLSo t^i^^ 

^ > Mbi^S <£ 0 ^la'('^S('fl)"?fc5o r<DiJ£\ *^7 0Kl«\ P$ 

o 
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Fig. l l^$^^5^S^7 f -^|aftS4gf};fev^T, fl^HkSHfcWj* 

o 

tfcfc, Fig. 1 l©7n-f f-bt, Fig. 2. Fig. 5^tKFig. 12 
A£r#BlL-r, H2(Z)^JS(D^^t^ofcFig. 4 <Z) 7 n -^-v - b 5 * 
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^^^fls-lry h$tb-CV^5^d^s^ai$tb5o I©^t-7 7°S8 l~S 8 

ts^iS t k u * ^ b ins * n t ten $ tb 6 o 

Fig. 1 2A(^$n5J:5Cs io©^f-^7^K«M fr 

7*—* A 1 »5fe^T KV-^~#^-7 ? — ^^^AtiajiLfcSfifc-r — ^ An©3feffi 

i#77^^yty h^tis^ n^fy7 , s8 8\cxmmmmm^/^v 

Fig. 1 3(D7n-f^- b&OTig. 2£r#fiiLt\ I2»II© 
M^ofe, Fig. 3©7n-ft-M^lt5^^Sll©W-f 
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©MiLT, ^fy^S 9 2iCT, Uv*** R 0 fc&WM*&B#^;a s -fc y I* 

^LT, XTy^S9 6tt, i^T Af|iJ« 2 1 ^ J; 9 , rutffe^&iJl 
J (Df-^/V— ^^UtT^tLSo tOlO^fy^S 9 7~S 1 0 6 W&glSbft 5 
BU^Lf-Fig. 7(7)7n-ft-hi-Klt5^f-7 7 , S5 3~S6 2^i 

Fig. 1 4©7n-f f-fiFig. 2&'C*Fig. 12B^IILT 
, Fig. 1 3 ©7n-f t" h^^ttS^X^yS 9 6 (O^"? fls—f^s rpf^S 

z.<t>7*=t 112 kit. nHjfe^— ^ Bnm =7 if ft Utyf ^ii"C^ 

^V^i^ii^ry7"S 117 (C#fTU y -fey h cf^t^Si^fi^fyT'S 1 
13(c#tT-r5o r©^ry7°S 1 1 3fli, ffj^Lfc^^^^R 0<7){it (^h 1 

?fcv^-c x ^f-^si i sfc^r, tutatb^$tLf'Si#^ij^iiiifBR ocd 
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ZMtmfeT—fK, ^fj'7 , sii8i:t, "fi/? Mw&mn (dsp) 4 
^si 1 9 Kiin j^m^^^^xmm^^n^n 

mm^Ty^S lll~S119it Xry/S 12 0 ©HHfeS^flSfllTi' 

r-C, U^^RliS "0" cD^^-fi, ^fy^S 1 2 41u$lTLtW-^ 

—Jj, ilffi^fy/Sl 2 3HT, "0" Tr&l^-^i 

, ^^X-^M^A^M^-r^Illftx-^ A 1 ~An^£TM$*LTWj;l^ 
«J-Cfe5 0 Lfc^ 0 -c, ^fj/^S 1 2 5l:fffLT, UNfe^^^^tfS-tzs/ 

Additional advantages and modifications will readily occur to those 
skilled in the art. Therefore, the invention in its broader aspects is 
not limited to the specific details and representative embodiments shown 
and described herein. Accordingly, various modifications may be made 
without departing from the spirit or scope of the general inventive 
concept as defined by the appended claims and their equivalents. 
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